Alcohol consumption during pregnancy can lead to a variety of cognitive and other birth defects, collectively termed fetal alcohol spectrum disorders (FASD), and including the Fetal Alcohol Syndrome (FAS). This study examined the impact of gestational alcohol exposure on the morphology of the cingulate gyrus, given this region's role in cognitive control, attention, and emotional regulation, all of which are affected in children with FASD. Thirty-one youth (ages 8-16) with histories of heavy prenatal alcohol exposure (n = 21) and demographically matched comparison subjects (n = 10) underwent structural magnetic resonance imaging. The cingulate gyrus was manually delineated, and parcellated volumes of grey and white matter were compared across groups. Alcohol-exposed individuals had significantly smaller raw cingulate grey matter, white matter, and tissue volumes compared with controls. After adjustment for respective cranial tissue constituents, only white matter volumes remained significantly reduced, and this held regardless of whether or not the child qualified for a diagnosis of FAS. A correlation between posterior cingulate grey matter volume and the WISC-III Freedom from Distractibility Index was also observed in alcohol-exposed children. These data suggest that cingulate white matter is compromised beyond global white matter hypoplasia in alcohol-exposed individuals, regardless of FAS diagnosis. The observed volumetric reductions in the cingulate gyrus may contribute to the disruptive and emotionally dysregulated behavioral profile commonly observed in this population.
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Introduction
Fetal Alcohol Syndrome (FAS) is a developmental disorder characterized by physical growth retardation, facial dysmorphology, and central nervous system dysfunction (Lemoine et al., 1968; Jones and Smith, 1973) . The syndrome occurs in roughly 0.5 to 2.0 live births per 1000 (May and Gossage, 2001); however, many alcohol-exposed individuals exhibit cognitive and behavioral abnormalities without the characteristic facial features or growth deficiency required for a diagnosis of FAS (Mattson et al., 1998) . In recognition of this phenomenon, the non-diagnostic term fetal alcohol spectrum disorders (FASD) is now used to describe the range of effects that are associated with gestational alcohol exposure (Bertrand et al., 2005) . Individuals with FASD present with a variable profile of neuropsychological deficits, which may include impaired general intelligence, attention, learning and memory, psychomotor and visuospatial abilities, and adaptive and executive functioning (Mattson and Riley, 1998; Streissguth et al., 2004; Kodituwakku, 2007) .
The cingulate gyrus is of interest to the investigation of brainbehavior relationships relating to prenatal alcohol exposure, in part, because of the region's putative role in mediating attention and cognitive control. The anterior cingulate has been associated with executive attention (Posner and Rothbart, 1998), conflict monitoring and decision making (Botvinick, 2007) . Attentional deficits are a hallmark feature of FASD, and attention-deficit/hyperactivity disorder is frequently diagnosed in this population (Steinhausen and Spohr, 1998; Bhatara et al., 2006; Fryer et al., 2007a) . Accordingly, previous research has revealed deficits in frontal lobe functions in individuals with prenatal alcohol exposure including impaired cognitive flexibility, planning, and inhibition (for review, see Rasmussen, 2005) . Impairment in executive functions such as these has been linked to poor social skills in children with FASD (Schonfeld et al., 2006) , and the functional role of the anterior cingulate in governing aspects of social cognition and reward-based learning is increasingly appreciated (Rushworth et al., 2007) .
In addition to being involved in cognitive control and attention, the cingulate gyrus is well connected with the limbic system, and both anterior (Devinsky et al., 1995) and posterior (Maddock, 1999) 
